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Summary
Introduction: Instability is one of the most feared complications following total hip replacement
(THR). In France, dual-mobility cups are widely used in acetabular revision for instability; few
studies, however, have focused on this type of implant.
Hypothesis: The gain in stability provided by the dual-mobility implant allows the risk of dis-
location to decrease by the sole revision of the acetabular component in case of recurrent
instability.
Objectives: This hypothesis was tested over medium-term follow-up of a series of cementless
dual-mobility cups implanted during isolated acetabular revision for recurrent dislocation.
Patients and methods: A series of THR revision for instability was analyzed retrospectively.
Inclusion criteria were: recurrent THR dislocation treated by cementless dual-mobility cup,
between 1995 and 2001. Radiological analysis used ImagikaTM software. Fifty-nine patients were
included; nine died before radioclinical follow-up could be performed; none of the survivors
were lost to follow-up. Mean follow-up was 8 years (range, 6—11 years).
Results: There was one early dislocation without recurrence; the dislocation rate was 1.7%. At
follow-up, mean PMA score was 16.5 (12—18) and mean Harris score 86.7 (49—99). Radiologi-
cally, there was no loosening or migration, but 19% of X-ray views showed less than 1mm wide
peri-acetabular radiolucency. With dislocation as censoring criterion, 8-year survivorship was
98% (95% CI: 95—100%).
Discussion: The dislocation rate (1.7%) and clinical results were better than in most series of
revision by constrained cup for recurrent dislocation. The high rate of peri-acetabular radiolu-
cency would seem to relate to the external coating of the cup: aluminum oxide in the Novae-1
implant and aluminum oxide/hydroxyapatite in the Novae-E.
∗ Corresponding author. Tel.: +33 3 88 12 77 19; fax: +33 3 88 12 77 13.
E-mail address: lwfred@gmail.com (F. Leiber-Wackenheim).
877-0568/$ – see front matter © 2010 Published by Elsevier Masson SAS.
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Revision of recurrent THR dislocation by dual mobility cup 9
Conclusion: The use of dual-mobility cups to treat THR instability gave satisfactory results. We
recommend dual-mobility cups with hydroxyapatite surface treatment over a porous metallic
substrate, rather than with an aluminum oxide or an aluminum oxide/hydroxyapatite bilayer
coating.
Level of evidence: Level IV. Retrospective Study.
© 2010 Published by Elsevier Masson SAS.
F
p
T
(
c
c
2
o
t
p
s
6
t
i
m
(
l
M
C
who had not been involved in the surgery. Clinical analy-
sis was based on Postel-Merle d’Aubigné [8], Harris [9] andIntroduction
Dislocation is one of the most feared complications following
total hip replacement (THR). Huten estimated the frequency
at 2% on the basis of a large-scale review of the literature
[1]. In France, acetabular component replacement by dual-
mobility cup to treat recurrent dislocation is frequent, but
little described in the literature [2,3]. The dual-mobility
concept (a polyethylene component, non-constrained with
respect to the cup and constrained with respect to the
femoral head) proved effective in preventing instability in
recent series [4—6]. Lautridou et al. [4] reported 1.1% dislo-
cation at 15 years in a series of 437 dual-mobility cups used
in primary THR; Leclercq et al. [5] in a series of 200 THRs at
10 years’ follow-up (FU) and Philippot et al. [6] in a series of
384 at 15 years’ FU, found no cases of dislocation. The litera-
ture contains only two studies using of dual-mobility cups to
manage implant instability: Leclercq et al. [2] with a series
of 13 and Guyen et al. [3] with a series of 54, at respectively
2 and 4 years’ FU. The present study analyzed results over
a longer term (minimum FU= 6 years) for revision using a
dual-mobility cup for instability.
Patients and methods
Patients
This was a single-center retrospective study, including all
cases of acetabular revision prior to 2001 for recurrent THR
dislocation using a dual-mobility implant. During the same
period, other treatments for recurrent dislocation were also
used in our department, such as revision for wedge aug-
mentation or for liner exchange. The series comprised 59
patients operated on between 1995 and 2001 using a Novae
cup: 44 Novae-1TM cups (Figs. 1 and 2) and 15 Novae-E
(Figs. 3 and 4). The Novae-E model introduces two major
changes to the Novae-1 cup: no posterolateral cap, and an
aluminum oxide/hydroxyapatite bilayer coating.
The series comprised 27 males and 32 females, with 30
right and 29 left hips. Patients’ mean height was 168 cm
(range, 153—187 cm), mean weight 76 kg (52—120), and
mean BMI 27.9 (18.4—59.1) with 31 patients overweight
(BMI > 25). Mean age at revision by dual-mobility cup was
68 years (47—88). On the Charnley classiﬁcation [7], 21
patients were grade A, six grade B1, one grade B2 and 22
grade C. The initial acetabular component was cemented
in 16 cases and non-cemented in 43. The initial approach
was systematically posterolateral. The friction couple was
always metal/polyethylene. The femoral stem was system-
atically cemented. All femoral heads were 28mm diameter.
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(igure 1 AP view, Novae-1TM cup (Serf). Note presence of
osterolateral cap.
he ﬁrst episode of dislocation occurred at a mean 7 months
range, four days to 13 years). Dislocation was posterior in 56
ases, anterior in only three. In 28 cases (47%), dislocation
ould be explained by acetabular malorientation, including
0 cases of deﬁcient anteversion (less than 15◦ anteversion
r retroversion). No femoral malapposition was found, but
he present series did not undergo CT scan to check implant
ositioning. The mean number of dislocations prior to revi-
ion lay between two and three, with a range between 1 and
. Revision was done systematically through the former pos-
erolateral approach of the primary procedure. No femoral
mplants were replaced, as there were no cases of femoral
alapposition (checked only peroperatively). In 12 cases
20%), a longer neck was implanted to restore lower-limb
ength.
ethod of assessment
linical and X-ray data were analyzed by a single observer,ormalized WOMAC scores [10].
The De Lee and Charnley classiﬁcation [11] was used
or topographic analysis of osteolysis and peri-acetabular
adiolucency. Cup ﬁxation defect was deﬁned by complete
3-zone) radiolucency of 2mm. Radiological analysis used
10 F. Leiber-Wackenheim et al.
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Figure 4 Novae-ETM cup (Serf).
Figure 2 Novae-1TM cup (Serf).
magika software (View TechTM) (Fig. 5), the reproductibil-
ty and precision of which is reported by Girard et al. [12].
iews not meeting Massin et al.’s [13] rotation and tilt crite-
ia were excluded from analysis. Radiological enlargement
as calculated from real diameter and measured cup diame-
er. Cup migration was deﬁned as greater than 3mm change
n rotation center or greater than 8◦ change in inclination
ngle between postoperative and follow-up.
Statistical analysis used NCSSTM software. Quantitative
ariable distributions were compared by Chi2 test, and
atched series by t-test. The signiﬁcance threshold was
et at 0.05. The survivorship curve was analyzed follow-
ng Kaplan-Meier, with recurrence of dislocation as censoring
riterion and the conﬁdence interval set at 95%.
Figure 3 AP view, Novae-ETM cup (Serf).
Figure 5 Radiographic measurements using ImagikaTM soft-
ware. The landmark was a horizontal line through the
radiographic U-landmarks. Views not meeting Massin et al.’s
[13] rotation and tilt criteria were excluded. The enlargement
landmark was calculated from the real diameter and the mea-
s
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aured cup diameter. Cup migration was deﬁned as greater than
mm change in center of rotation or greater than 8◦ change in
ngle of inclination between postoperative and follow-up views.
esults
ine of the 59 patients died, but no others were lost to
ollow-up. Thus, 50 patients were included in the radioclin-
cal assessment, at a mean 8 years’ follow-up (range, 6—11
ears).
omplicationsne true dislocation of the great joint (between the
olyethylene liner and the cup) occurred at 35 days post-
peratively in a patient with multiple sclerosis, but without
ny other dislocation risk factors. Reduction by external
Revision of recurrent THR dislocation by dual mobility cup
Table 1 End of follow-up Harris [9], Merle d’Aubigné [8]
and WOMAC [10] scores.
Mean Lowest Highest
Mean Harris 86.7 49 100
Harris pain 40.9 20 44
Harris fonction 41.1 17 51
Harris mobility 4.4 3 5
Mean PMA 16.5 12 18
PMA pain 5.5 4 6
PMA mobility 5.9 5 6
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ePMA function 5.1 1 6
Normalized WOMAC 26.6 21.4 30
maneuver under general anesthesia was performed without
difﬁculty. There was no recurrence at 74 months’ follow-
up, and no intraprosthetic dislocation (of the small joint
between the polyethylene liner and the femoral head) was
observed.
Four patients showed symptomatology of iliopsoas irri-
tation during short-term follow-up after revision, in the
form of pain on impeded active ﬂexion of the thigh.
They were managed medically, with per os non-steroid
anti-inﬂammatory drugs. All were followed up, and none
showed any signs of tendinitis at last follow-up. One patient
developed a hematoma requiring surgical evacuation. One
sustained a femoral fracture under the stem, without loos-
ening, which was managed by a screwed plate. One patient
showed early infection, managed by lavage and debride-
ment and antibiotherapy. No components explantations
were required.
Clinical results
At 8 years’ FU, the mean Postel-Merle d’Aubigné (PMA) score
was 16.5 (range, 12—18), 5.5 mean pain score, 5.9 mean
mobility score, and 5.1 mean function score. There were
thus 2% excellent, 30% very good, 24% good, 14% accept-
able and no poor results. Mean Harris score was 86.7 (range,
49—100), with 32% very good, 30% good, 24% fairly good and
8% acceptable or poor results (Table 1). Only 34 WOMAC
questionnaires were analyzable, and showed a mean score
of 26.6 (range, 21.4—30). At last follow-up, 18 patients (36%)
had pain (14 mild, four moderate), and 38 (76%) could walk
without a cane. Mean mobility was 98◦ (range, 85—130◦) in
ﬂexion, 2◦ (0—10◦) in extension, 33◦ (10—50◦) in abduction,
19◦ (10—45◦) in adduction, 27◦ (10—50◦) in external rotation
and 17◦ (0—30◦) in internal rotation. Only 13 patients (26%)
showed a limp, and 11 (22%) used at least one cane to walk.
Radiologic results
Postoperative X-ray found gaps (of less than 1mm in thick-
ness) in 27% of cases (16/59); all had disappeared by last
follow-up. On the other hand, last follow-up X-rays showed
peri-acetabular radiolucency in 18% of cases (9/50): three
complete, three in zone 1, two in zone 2 and one in zone 3;
all were less than 1mm thick. Peri-acetabular radiolucency
correlated signiﬁcantly with presence of pain (P = 0.02,
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atched t-test). No osteolysis or failure of ﬁxation was
bserved in the 50 last follow-up X-rays. Migration analy-
is was feasible in 43 cases of revision, and no migration
as found.
urvivorship analysis
single case of post-revision dislocation occurred, giving an
-year survivorship of 98% (95% CI: 95—100%).
iscussion
tudy limitations
he main limitation of this study lies in its retrospective
esign. Another is a possible recruitment bias: other forms
f treatment of recurrent THR dislocation, notably revision
or wedge augmentation and liner exchange, were used con-
omitantly in the department.
ecurrent dislocation management
he management of recurrent THR dislocation is not
tandardized, varying between surgeons, institutions and
ountries. Huten [1] stresses the need to explore for etiolog-
cal factors (implant malorientation, insufﬁcient soft-tissue
ension, cam effect, and implant laxity [separation]), which
hould be corrected if found. Studies of revision for iso-
ated etiological treatment without change of implant type,
owever, reported unsatisfactory results: 39% recurrence for
aly et Morrey [14] and 24% for Fraser et Wroblewski [15].
evision by wedge augmentation or liner exchange also runs
n elevated risk of recurrence: 24% for Madan et al. [16]
n a series of 68 cases, and 17% for Nicholl et al. [17] in a
eries of 28. Moreover, according to Bidar et al. [18] these
rocedures should be restricted to non-loose and correctly
riented cups in patients who have not undergone iterative
urgery. In the management of recurrent THR dislocation,
evision to replace the acetabular component by an implant
ess subject to dislocation has the advantage of correcting
ertain etiological factors while increasing mechanical resis-
ance to dislocation. The most frequently used acetabular
mplants are non-constrained tripolar cups (such as dual-
obility cups) and constrained cups (whether tripolar or
ot). Sikes et al. [19] and Amstutz et al. [20] also recommend
arge-diameter cups (metal/metal or metal/polyethylene),
ut only Amstutz et al.’s study [20] reported results, with a
ecurrence rate of 14%, which was rather high.
The present recurrence rate of 1.7% was close to that
eported by Guyen et al. [5]: 1.9% at a mean 4 years’
U. Recurrence rates with constrained cups varied: Knud-
en et al. [21] reported 10%, Berend et al. [22] 8.3%, Levine
t al. [23] 7%, Bremner et al. [24] 5.4%, Callaghan et al. [25]
.1%, Goetz et al. [26] 3.7%, Khan et al. [27] 2.9%, Shapiro
t al. [28] 2.4% and Shrader et al. [29] 0%. The present recur-
ence rate is thus identical to or lower than that of most
eries using constrained cups, conﬁrming the suitability of
ual-mobility cups in recurrent dislocation.
12
Table 2 Harris hip scores [9] in constrained cup series.
Authors Number of
patients
Follow-up
(months)
Mean
Harris
score
Anderson et al. [40] 21 31 76
Berend et al. [22] 128 120 64.6
Callaghan et al. [25] 31 46 80.8
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RKhan et al. [27] 34 36 69
Shrader et al. [29] 79 36 76.4
Present series 59 96 86.7
linical results
able 2 compares the present results to those of series using
onstrained implants in the same indication. The rate of
esidual pain was equivalent to that reported for constrained
ups, and the mean Harris score was higher. The populations
tudied in these various reports, however, were certainly not
omogeneous, especially in terms of pre-operative clinical
cores and degree of initial THR instability.
mplant-related complications
ntraprosthetic dislocation is a classical complication in
ual-mobility implants, but did not occur in the present
eries. Two protective factors may be noted. The ﬁrst is
he relatively high age of the present population, intrapros-
hetic dislocation being more frequently found in young
ctive patients. The second concerned the design of the
emoral component, which was always a stem with an
‘unaggressive’’ cylindrical neck, without relief.
There was a relatively high rate (36%) of residual
ain in the present series. This is worrying, even if the
ain was mild to moderate. A signiﬁcant correlation was
ound between peri-acetabular radiolucency and presence
f pain, so that a secondary stability (osteointegration)
efect may be the underlying cause. Radiolucency implies
n osteointegration defect with the Novae cups, which
ed us to abandon dual-mobility cups with aluminum oxide
r aluminum oxide/hydroxyapatite coatings in favor of a
ydroxyapatite bilayer on a porous metal substrate (tita-
ium plasma spray).
Constrained cups also have their speciﬁc complications
ssues, with a risk of disassembly and acetabular loosening.
here are several reports of high rates of early loosening:
han et al. [27] found 14% at 36 months’ FU, Bremner et al.
24] 7.1% at 120 months, and Goetz et al. [26] 5.6% at 64
onths. Ito et Matsuno [30] implicated the constraint as
ntailing a high risk of early loosening: in large-amplitude
ovement, which is a source of instability, the constraint
ystem induces a stop, which prevents dislocation but trans-
its all of the stress to the cup ﬁxation; the force absorbed
y the acetabulum is thus transmitted to the bone/implant
nterface, inducing a shear stress which leads to loosening.
on-constrained dual-mobility cups retain the possibility of
ecoaptation or even subluxation, reducing force transfer to
he bone/implant interface and thus limiting the risk of early
oosening. Many studies [31—38] have reported an elevated
isk of disassembly with tripolar constrained cups. GuyenF. Leiber-Wackenheim et al.
t al. [39] found ﬁve particular types of disassembly with
he Tripolar OmniﬁtTM retentive cup. It is thus because of
oth their complexity and their constrained design that con-
trained cups are liable to disassembly. Moreover, in case of
isassembly, the implant loses its retentive capacity, entail-
ng a risk of recurrence of dislocation, generally requiring
urgical revision. In dual-mobility cup dislocation, reduction
s always possible, in our experience; and once reduced,
he dual-mobility implant recovers its original dislocation
esistance, whereas constrained cups lose retentiveness fol-
owing dislocation.
onclusion
ual-mobility cup revision for recurrent THR dislocation
resently appears to be the most effective attitude, with
.7% recurrence at 8 years. Peri-acetabular radiolucency and
esidual pain should be reduced by the use of dual-mobility
mplants with an adequate porous coating.
In implant instability, dual-mobility cups seem preferable
o constrained cups, which show higher dislocation recur-
ence rates and involve speciﬁc mechanical complications.
In young patients, dual-mobility cups entail a risk of
ntraprosthetic dislocation, and other forms of treatment
ay be recommended, such as large-diameter implants as
uggested by certain authors, although this attitude remains
o be conﬁrmed.
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